Camptothecin induces differentiation and stimulates the expression of differentiation-related genes in U-937 human promonocytic leukemia cells.
We have studied the effect of the DNA topoisomerase I inhibitor camptothecin on growth, differentiation, and gene expression in U-937 human promonocytic leukemia cells. At a concentration of 20 nM, camptothecin caused significant DNA strand breakage and decreased the growth activity by accumulating cells preferentially at the G2 phase of the cycle. The growth arrest occurred concomitantly with an increase in cell size. Under those conditions, camptothecin induced differentiation, as demonstrated by (a) the capacity of the cells to generate reactive oxygen species, (b) the increase in the surface expression of the leukocyte integrins CD11b/CD18 and CD11c/CD18, (c) the increase in the cellular content of the intermediate filament protein vimentin, and (d) the decrease in the surface expression of the transferrin receptor. Camptothecin also induced the expression of differentiation markers in other human myeloid cells, namely, the promonocytic THP-1 and the myelomonocytic HL-60 cell lines. Northern blot assays revealed that camptothecin stimulated the expression of CD11b, CD11c, and vimentin at the mRNA level. Moreover, the drug increased the transcription rate of the vimentin gene, as shown by "run-on" transcription assays.